validity of the assumptions made in the trigonometric analysis of the? electrocardiographic potentials and a number of outgrowths derived from a consideration of such assumptions in electrocardiography.
The application of the Einthoven triangle hypothesis has resulted in the last forty years in the introduction of various concepts and terminologies into electrocardiographic literature.
These are as follows :
1. Instantaneous electrical axis during QRS and T.
2. Mean electrical axis during QRS and T. 3. Ventricular gradient. 4 . Electrical position of the heart. 5. Unipolar leads. 6. Vectorcardiography.
These concepts are based upon the following assumptions :
1. The heart is considered as electrically equivalent to a small dipole giving rise to a surface doublet distribution, which was first described by Waller in 1889. 2. The body is a large homogeneous volume conductor.
3. The cardiac dipole is centrally placed in I the body.
4. The right arm, left arm, and left leg are considered as the apices of an equilateral triangle with the dipole at its centre.
It must be clearly borne in mind that it is the surface doublet distribution as shown by Waller (1889) that has contributed to the outgrowth of [Feb., 1952 these various concepts. He [Feb., 1952 [Feb., (1933 In the absence of a surface doublet distribution, the central terminal cannot be considered to have zero potential.
The vectorcardiogram (Wilson and Johnston, 1938) represents changes in the instantaneous ' electrical axis' during the cardiac cycle, and is described in 2 and 3 dimensions. This is a direct application of the axis concept and must be considered in terms of its meaningfulness.
Summary
The theoretical basis of the Einthoven triangle hypothesis has been discussed and it has been pointed out that this hypothesis demands the existence of a surface doublet distribution, the existence of which has until now been accepted. It has been shown by direct measurement of the equipotential distribution on the body surface at various moments during the cardiac cycle that this is not the case. The real distribution shows a marked asymmetry and distortion of the individual equipotential lines, and the absence of any rotation of the total distribution around a central point from moment to moment.
The wide discrepancies between the calculated ' electrical axis ' and the one determined by joining the positive and negative maxima of the distribution have been described. These discrepancies must be considered in any evaluation of the axis concept.
The importance of the surface doublet distribution in the concepts of mean electrical axis, ventricular gradient, electrical position of the heart, vectorcardiography, and zero potential of the central terminal have been described. All these concepts and techniques are based on the assumption of a surface doublet distribution which in fact does not exist. This discrepancy must be borne in mind when the physiological significance of these ideas is assessed.
